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Re: Lower Ash Pond Pilot Study – Chesterfield Power Station
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Ms. Hamel,

The DEQ received your Chemical Notification Letter dated November 3, 2016, regarding the proposed
use of five (5) chemicals in a Water Treatment Pilot Study to be conducted at the Lower Ash Pond in
preparation for dewatering. We are also in receipt of the letter you provided from Ground/Water
Treatment Technology, LLC, detailing the usage of these chemicals including the expected chemical
dosages, percent removals, and estimated pilot system effluent concentrations. It is understood that the
effluent from the pilot study will be redirected to the Lower Ash Pond for additional treatment before
discharging through Outfall 004.

We have no objection to the proposed use of these chemicals in this pilot study and concur that the
effluent from the study can be redirected to the Lower Ash Pond under the existing VPDES permit. It is
understood that the use of these proposed chemicals will not significantly alter the effluent characteristics
at Outfall 004. Please be advised that effluent limitations and monitoring, including quarterly whole
effluent toxicity testing will continue per the current VPDES permit requirements.

Nothing in this letter relieves Dominion from the responsibility to comply with the requirements set forth in
VPDES Permit No. VA0004146 or from adhering to the Virginia Water Quality Standards (9VAC25-260).

Sincerely,

Emilee C. Adamson
Planning and Water Permit Manager

CC: Jason E. Williams
Ian Whitlock
Heather Deihls
Azra Bilalagic
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October 25, 2016

Dominion Power - Chesterfield Power Station

Remedial Construction Services

RE: Dominion Power - Chesterfield Pilot Testing Chemical Usage Information (REV. 1)

To whom it may concern:

Ground/Water Treatment and Technology, LLC (GWTT) has proposed using five different chemicals
during its' pilot test system at Dominion Power's Chesterfield Power Station. These five chemicals will
be introduced to the waste stream at various points in the treatment system in order to treat the waste
stream for contaminants of concern below their respective discharge criteria. Below is a summary of the
chemicals used in the proposed pilot system. The proposed pilot system will treat a maximum of 15, 000
gallons per day (GPD) over the course of 10 hours, with an effective flow rate of 25 gallons per minute
(GPM).

Chemical Precipitation Chemicals

GWTT has proposed using two chemicals for the precipitation process during their onsite pilot:

. Ferric Chloride Solution (37%)

. AP-210 Solution (0. 2%)

Based upon prior experience with this type of waste stream, the average mass dosage for Ferric Chloride
was 2. 31 Ibs/day, and for the AP-210 the average mass dosage was 0. 25 Ibs/day. The mass loadings
were based upon the average flow rate of 0.015 MGD for the proposed pilot test system. The maximum
suggested dosages are 4.63 and 0.5 Ibs/day for the Ferric Chloride, and the AP-210, respectively.
Confirmation jar testing was performed prior to the commencement of the pilot system to verify the
accuracy of these numbers.

Based upon our experience with the chemicals being used, GWTT estimates that greater than 99. 99% of
the Ferric Chloride and 99% of the AP-210 will be precipitated and no longer dissolved in the treated
process water. The precipitated and coagulated/flocculated suspended solids will then be removed from
the treated process water through clarification/settling and subsequent filtration units prior to discharge
from the treatment system. A primary objective of the use of these chemicals is to bind to the solids in
the waste stream and enhance the settling of these solids out of solution as flocculated sludge. Unit
processes subsequent to the chemical precipitation (mechanical filtration using filter bags and
cartridges) provide an additional layer of protection from discharging chemical-precipitated suspended
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solids. The Ferric Chloride coagulant completely precipitates to form iron hydroxide particulate the
moment it is introduced to the wastewater. This assists in forming metal complexes which aid in
dropping the target compounds (suspended solids, metal particulates, etc. ) from the wastewater stream.
The Ferric Chloride toxicity is based upon the dissolved portion that is bio-available to the aquatic
invertebrate testing species (e. g., C Dubia). Since the Ferric Chloride does not remain in solution once it
precipitates to form iron hydroxide, it is not bio-available to aquatic species and therefore the toxicity of
the Ferric Chloride is significantly reduced. The subsequent settling/filtration will reduce suspended
solids in the effluent. Therefore, the treatment process operations effectively reduce the dissolved and
suspended solids iron concentration in the Effluent water of the Pilot System.

The table below summarizes the Dosage and Pilot System Effluent Concentration calculations for these
two chemicals on this project site based upon this estimation:

Chemical Maximum Daily Mass
Dosage (Ibs/day)

Estimated Percent

Removal (%)
Estimated Pilot

System Effluent
Concentration (mg/L)

FerricChloride 4. 63 99. 99 0. 0037

AP-210 0.5 99 0. 040

. Anionic Polymer AP-210 is manufactured as a dry product and all information provided (daily
mass dosage, toxicity data) is based upon the dry product. Dilution of the dry product during
pilot testing was not taken into account with respect to the toxicity or dosage information to stay
consistent with the MSDS sheets.

. Ferric Chloride coagulant is manufactured as a 37% solution. In order to be accurate, the dosage
and toxicity information is based upon the active solution percentage.

Oxidation and pH Adiustment Chemicals

In addition to the chemical precipitation chemicals shown in the above paragraphs, GWTT has proposed
using three other chemicals to perform their onsite pilot:

. Sodium Hypochlorite Solution (15%)

. Sodium Hydroxide Solution (25%)

. Hydrochloric Acid (31 %)

Sodium Hypochlorite solution is added to the influent stream prior to the chemical precipitation
chemicals (Ferric Chloride and AP-210) to oxidize any dissolved metals in the waste stream. Based
upon prior experience with this type of waste stream, the average mass dosage for Sodium Hypochlorite
was 4. 82 Ibs/day. The mass loadings were based upon the average flow rate of 0. 015 MOD for the
proposed pilot test system. The maximum suggested dosage is 8. 03 Ibs/day. Confirmation jar testing
were performed prior to the commencement of the pilot system to verify the accuracy of these numbers.

Based upon our experience with the chemicals being used, GWTT estimates that greater than 99. 99% of
the Sodium Hypochlorite will be reduced and no longer in the treated process water. The subsequent
adsorption media filtration will be used to dechlorinate any remaining residual chlorine in the waste
stream prior to discharge. There are also process controls in place in the proposed pilot system to limit
the amount of chemical residual remaining in the waste stream after chemical precipitation. Since the
Sodium Hypochlorite will not remain in solution, it is not bio-available to aquatic species and therefore
the toxicity is significantly reduced. Therefore, the treatment process operations effectively reduce the
total residual chlorine concentration in the Effluent water of the Pilot System.
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Sodium Hydroxide and Hydrochloric Acid are pH neutralization chemicals that will be introduced to the
proposed pilot system. The average mass dosages for Hydrochloric Acid and Sodium Hydroxide are
10. 16 and 11.24 Ibs/day, respectively. The mass loadings were based upon the average flow rate of
0.015 MGD for the proposed pilot test system. The maximum suggested dosages are 14.51 and 16.05
Ibs/day for the Hydrochloric Acid and the Sodium Hydroxide, respectively.

Based upon our experience with the chemicals being used, GWTT estimates that greater than 99.9% of
the Hydrochloric Acid and Sodium Hypochlorite will be reduced and no longer in the treated process
water. Hydrochloric Acid is introduced into the system to reduce the pH of the waste stream prior to the
adsorptive media process. Following the adsorptive media process, Sodium Hydroxide introduction will
cause an increase in the pH of the waste stream to a pH set point, which is proposed to be near neutral
pH (7.0 s.u. ). The addition ofsodium hydroxide to the low pH water will neutralize the acidity and
therefore reduce the concentration of both the Hydrochloric Acid and the Sodium Hydroxide in the
effluent stream. Therefore, the treatment process operations effectively reduce the Hydrochloric Acid
and Sodium Hydroxide concentrations in the Effluent water of the Pilot System.

The table below summarizes the Dosage and Pilot System Effluent Concentration calculations for these
three chemicals on this project site based upon this estimation:

Chemical Maximum Daily Mass
Dosage (Ibs/day)

Estimated Percent

Removal (%)
Estimated Pilot

System Effluent
Concentration (mg/L)

Sodium Hypochlorite 8.03 99. 99 0. 0064

HydrochloricAcid 14. 51 99.9 0. 1160

Sodium Hydroxide 16.05 99.9 0. 1283

Sodium Hypochlorite is manufactured as a 15% solution. In order to be accurate, the dosage and
toxicity information is based upon the active solution percentage.
Hydrochloric Acid is manufactured as a 31% solution. In order to be accurate, the dosage and
toxicity information is based upon the active solution percentage.
Sodium Hydroxide is manufactured as a 25% solution. In order to be accurate, the dosage and
toxicity information is based upon the active solution percentage.
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Estimated Outfall Concentrations

The following table calculated the estimated concentrations of the chemicals used during GWTT's Pilot
System based upon an estimated volume of water in the Ash Pond. These calculations were based upon
an estimated volume of 167,000,000 gallons (167 MGal) for the Ash Pond.

Chemical

Estimated Pilot

System Eff.
Cone. (mg/L)

Maximum Daily
Pilot System
Flow Rate

(gallons/day)

Maximum Daily
Pilot System

Mass (mg)

Ash Pond

Volume

(gallons)

Estimated

Outfall Cone.

(mg/L)

Ferric Chtoride 0.0037 15, 000 210 167, 000, 000 0.000000332

AP-210 0. 040 15, 000 2, 271 167, 000, 000 0.000003593

Sodium

Hypochlorite
0.0064 15,000 363 167, 000, 000 0. 000000575

HydrochloricAcid 0. 1160 15, 000 6, 586 167, 000, 000 0.0000104

Sodium Hydroxide 0. 1283 15, 000 7, 284 167, 000, 000 0.0000115

Based upon the above information, the treatment chemicals being proposed for use in GWTT's pilot
system will not significantly alter the effluent characteristics of the treatment system or the Outfall.

Please do not hesitate to contact me with any questions you may have.

Best Regards,

6^

Rob Orlando

Chief Engineer
Ground/Water Treatment and Technologies, LLC
Office: (973)983-0901
Cell: (973)800-3531
Email: rorlando(%gwttllc.com
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Table #\: Calculation of Estimated Chemical Concentrations in Effluent to Discharge
Dominion Power - Chesterfield Power Station Pilot Testing

AP-210 Anionic Polymer

Daily Flow Rate

Target Maximum Polymer Dosage

Daily Mass Polymer Loading

Polymer Removed through System

Effluent Mass Polymer Loading

Effluent Maximum Polymer Residual

15, 000 Gallons

4. 00 mg/L

0.500 Ibs/day
99 %

0. 00500 Ibs/day

0. 040 mg/L

Ferric Chloride Inorganic Coagulant

Daily Flow Rate

Target Maximum Coagulant Dosage

Daily Mass Coagulant Loading

Coagulant Removed through System

Effluent Mass Coagulant Loading

Effluent Maximum Coagulant Residual

15, 000

37.00

4. 629

99.99

Gallons

mg/L
Ibs/day
%

0. 000463 Ibs/day

0. 0037 mg/L

Sodium Hypochlorite

Daily Flow Rate

Target Maximum Hypochlorite Dosage

Daily Mass Hypochlorite Loading

Hypochlorite Removed through System

Effluent Mass Hypochlorite Loading

Effluent Maximum Hypochlorite Residual

15, 000

64.20

Gallons

mg/L

8. 031 Ibs/day

99.99 %

0. 00080 Ibs/day

0. 0064 mg/L

Hydrochloric Acid

Daily Flow Rate 15,000 Gallons

Target Maximum Acid Dosage 116.00 mg/L

Daily Mass Acid Loading 14.512 Ibs/day

Acid Removed through System 99.9 %

Effluent Mass Acid Loading 0.014512 Ibs/day

Effluent Maximum Acid Residual 0. 1160 mg/L

Sodium Hydroxide

Daily Flow Rate

Target Maximum Hydroxide Dosage

Daily Mass Hydroxide Loading

Hydroxide Removed through System

Effluent Mass Hydroxide Loading

Effluent Maximum Hydroxide Residual

15,000

128.30

gallons

mg/L

16. 050 Ibs/day

99.9 %

0.016050 Ibs/day

0. 1283 mg/L
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